Antigenic analysis of influenza viruses is complicated by the presence of two viruscoded antigens as well as a host antigen on the surface of the virus.
Antibodies to the neuraminidase can also inhibit hemagglutinin activity (6) and vice versa, even though these two antigens are completely unrelated. These difficulties may be overcome in two ways. The first is by the preparation of antigenic hybrid viruses that possess one of the surface antigens required in the assay and an antigenically unrelated irrelevant second antigen (6) . This approach would not be satisfactory for specific typing antisera to identify a new influenza virus since what constitutes an irrelevant second antigen would not be known. The second approach to the problem is to prepare antisera to the isolated subunits of the hemagglutinin or neuraminidase. This approach has been satisfactory for viruses that possess subunits that are stable in sodium dodecyl sulfate (1, 5, 8 (3), and identified by an antibody blocking test (7) . The hemagglutinin subunits isolated from PR8 and FM1 were analyzed by electrophoresis on polyacrylamide gels as described by Maizel (4) to determine (i) purity of the material and (ii) the molecular weights of reduced and nonreduced subunits. The nonreduced hemagglutinin subunits of FM1 and PR8 gave one major protein band with molecular weights of 79,000 and 76,000, respectively ( Fig. 1 ). An additional higher-molecularweight band near the top of the gels was probably caused by aggregation. Under reducing conditions, the high-molecular-weight bands seen in the nonreduced gels were no longer detectable. Antisera to the isolated hemagglutinin were made in rabbits with antigen emulsified in Freund complete adjuvant (8) . Antisera to the hemagglutinins adsorbed to chicken erythrocytes were prepared in the same chicken from which the erythrocytes were drawn (i.e., autogenic cells). The virus particles were treated with 1% DOC for 10 min at room temperature (20 C). The preparation was centrifuged at 38,000 x g for 30 min, and the supernatant was removed and extensively dialyzed against phosphate-buffered saline (PBS) to remove the detergent. The neuraminidase was denatured by heating the preparation at 45 C for 60 min without loss of hemagglutinin activity. The heated material was adsorbed to autogenic chicken erythrocytes, and these were washed extensively in PBS to remove any unadsorbed proteins.
The hemagglutinin-erythrocyte complex was mixed with Freund complete adjuvant and injected into chickens both intramuscularly and under the skin of the back. Forty days later the chickens were bled, and their Figures represent reciprocals of serum dilution causing 50% inhibition per (0.25 ml for hemagglutination tests and per 0.25 ml for neuraminidase tests. Tests were done as described previouslv (8) .
Virus disrupted and absorbed with chicken erythrocytes as described in the text.
'Early serum collected 10 days after primary immunization. erythrocytes were thoroughly washed and again used for absorbing hemagglutinin; the complex was injected in Freund complete adjuvant subcutaneously in the back, and the complex was also injected by the intravenous route in saline. The chickens were bled for serum before inoculation 10 days after initial immunization and 5, 7 and 9 days after boosting.
Antiserum to the isolated hemagglutinin of PR8 and to the isolated hemagglutinin of FM1 prepared in chickens or in rabbits contained antibodies to the hemagglutinin subunits but no detectable antibodies to the neuraminidase (Table 1) . Early antisera to PR8 and FM1 isolated subunits (collected 10 days after immunization of chickens) reacted specifically with the homologous viruses and gave no detectable cross-reactions with the other viruses tested. Hyperimmune antiserum to the isolated hemagglutinin subunits of PR8 prepared either in chickens or rabbits contained high levels of antibodies to the homologous virus and low levels of antibodies that cross-reacted with Bel (HON1) and with FM1, but there were no detectable cross-reactions with Jap 305 (H2N2) or with Hong Kong (H3N2) influenza viruses. The cross-reactions were about 50-fold below the homologous reactions. Hyperimmune antiserum to FM1 hemagglutinin subunits on the other hand gave marked cross-reactions with PR8 (about twofold below the homologous reactions) and low levels of cross-reaction with Bel (HON1), but there were no cross-reactions with Jap 305 (H2N2) or with Hong Kong (H3N2) influenza viruses.
Antiserum to PR8 hemagglutinin prepared in chickens or in rabbits gave a single line of precipitation in gel diffusion tests, demonstrating the specificity of the antiserum and absence of antibodies to other virus antigens (Fig. 2) . Antiserum to FM1 hemagglutinin gave a split precipitin line with the homologous (5) .
Antisera prepared in rabbits to the isolated hemagglutinin of PR8 or FM1 gave a single strong precipitin line with the homologous virus and also showed a weaker line of partial identity with Bel (HON1) and FM1 or PR8 influenza viruses. These studies show that monospecific antisera to the hemagglutinins of PR8 and FM1 detect an asymmetrical crossreaction between these viruses, suggesting some similarity in antigenic determinants on the hemagglutinin subunits of the HO and Hi influenza viruses. These cross-reactions cannot be explained by antibodies to the common neuraminidase. 
